( Figure 2D ). FISH analysis revealed the presence of one on a homologous Y chromosome, whereas in another copy of dmrt1 at the tip of one pair of autosomes (similar closely related species only a non-sex-linked pseuto the location of dmrt1a on chromosome 9 in medaka dogene is present. In all other species, dmrt1bY was
By phylogenetic analysis (
), they were confirmed to be orthologs of dmrt1.
On the basis of Oryzias phylogenetic relationships, which were inferred from mitochondrial sequences, the duplication of dmrt1 must have occurred in the common ancestor of O. latipes, curvinotus, and luzonensis. Independent duplication events in the branches leading to these species are not likely because the Y chromosomes of medaka and O. curvinotus are homologous. When a genes in the genus Oryzias, we generated a dmrt1 NJ tree ( Figure 4B) sponding chromosome, transiently harboring the locus, will lack this hallmark of sex chromosome evolution. Standard models for sex chromosome evolution postulate that Y chromosome evolution starts either from Taken together, this evidence shows that the medaka Y is the youngest male-determining chromosome, at a single male specific locus, which makes it different from the otherwise homologous X, or from mutations least in vertebrates, known so far. Studies on the genomic organization of the male-specific region will allow at two loci, one controlling male and the other female formation, thereby establishing a proto-X/proto-Y chrothe uncovering of the initial processes that occur during PCRs were run from less than 100 ng total DNA. In each case a single PCR product was obtained and sequenced directly. DNA sequences generated for this study are deposited in Genbank under accession numbers AY450455-450461.
Nucleotide sequences were analyzed with programs of the GCG version 9.1 (Genetics Computer Group, Madison, WI). Multiple sequence alignments were generated with PILEUP of the GCG or with CLUSTAL W [35]. Phylogenetic analyses were done with PAUP [36] as part of the GCG package. Heuristic and branch-and-bound tree searches were performed with both parsimony and distance (minimum evolution). Neighbor-joining (NJ) trees were also constructed. 
